ED 055 572

AUTHOR
TITLE

INSTITUTION
REPORT NO
PUB DATE
ROTE

EDRS PRICE
DESCRIPTORS
IDENTIFIERS

ABSTRACT

DOCUMENT RESUME
HE 002 634

Lorents, Alden C.

A Paculty Activity Information Subsystenm and
CAMPUS-MINNESOTA. Project PRIME Report, Nuamber 7.
Minnesota Higher Education Coordinating Comaission,
St. Paui.

PRINE-7

Jun 71

15p.

B

MF-3$0.65 HC-$3.29

*Computer Oriented Progranmas; Computers; *Faculty;
*Higher Education; *Information Systeas; Input Output
Devices; *Managemeant Information Systeas; Planning
*Minnesota University {(CAMPGS N)

A university information system should be designed to
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planning systems. Faculty data is used for input. The paper describes
a sample data base and how it could be used to generate the staff
input parameters to CAMPUS. ({(AF)
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GENERAL DESCRIPTION

A university information system should be designed to serve both the
transaction processing needs and the information needs of management.
The chart in Figure 1 on the following page illustrates the general
flow of a system to serving both the transaction data systems and
the planning systems.

The input of faculty data has been emphasized in this chart to coincide
with the emphasis in this paper. A program could be developed to inter-
face the data base that is routinely maintained by the transaction
processing system with the CAMPUS planning model. The following sections
describe a sample data base and how it could be used to generate the
staff input parameters to CAMPUS.

FILE PROCESSING

A1l files have been structured for direct acceSs processing. [See
master file descriptions, p. 3-4.] History files can be stored on
tape and read to disk when needed for processing. The structure of
the files will depend on the hardware configuration available.

The instructor and activity files have been set up with direct address-
ing. This means the instructor number is the same as the address

where it is stored on disk or some multiple of it. The same is true

of the activity file. Al1 the history files are trailer files to the
activity and instructor files. They are stored in sequence by.activity
number of instructor number for a specific period such as a quarter or
a semester.- Consequently, if one is interested in analyzing the
activities for a particular period, the file for that period is scanned.
Through the use of home pointers each history file can be tied to the
header information in the parent file. _If one js_interested in process-
ing information by instructor or by activity, the master files con-
taining this data are scanned, and the history for each master is
obtained by traversing the history chain on each master.

STAFF INPUTS TO CAMPUS

The STAFF and XSTAFF inputs are almost the same for 01, 02 and 03.
STAFF is used to input characteristics common to all cost centers and
XSTAFF is used to modify the characteristics for specific cost centers.
The characteristics are rank, rank name, average salary, weekly staff-
ing units, office space per staff at each rank, and number of staffing
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MASTER FILES

Instructor File (Direct on Instructor Number)

Instructor Number

Name

Social Security Number

Specialty Type (Hegis Code)

Department or Budget Number (May have multiple occurances)
Percent Assigned (May have multiple occurances)
Demographic Data {WICHE Data clements)

Rank and Tenure History

History Chain

Department Chain

Alpha Chain

Instructor Activity History (Stored by Period in Instructor Sequence)

Salary

Activity Pointer (15) :
Home Pointer (Instructor Number) _ :
Next History Pointer : i

Activity File (Direct on Activity Number)

Activity Number :
Activity Name : ‘ :
Department Humber

Department KName

HEGIS Code »

Level of the Course

Specialty type required

Resource Requirement

Credits : :
Contact Hours : . E
Section Size Characteristics - ’
Schedule Chain

History Chain

Department Chain

Activity History File (Stored by Period in Activity Sequence)

Sections E _ :
Students o
Instructor Number ' §
Other Contact Hours

Preparation ilours

Evaluation Hours _

Home Pointer (Activity Number) R
Next History Pointer 5.




Non-Teaching Activity File (Direct on Activity Number)

Activity Number

Activity Name

Non-tcaching Activity Code
Next History Pointer

Non-Teaching Activity History (Stored in Activity Sequence by Quarter)

Instructor Number

Hours

Budget Number

Qutput Measures
Number of Addresses
Number of Reports
Number of Papers
Article Pages
Bool. Pages

Home Pointer (Activity Number)

Next History Pointer

Schedule File {Stored in Activity Sequence by -Quarter)

Activity Number :
- Section ;
Day, Hour, Room (May have multiple occurances)
Instructor Number (May have multiple occurances)

P TRLINY DTSRI R T

Student File (Index Sequential)

Student ID Number
Demographic Data
History Chain
Alpha Chain

Student History File (Stored by Period in Sequence by Student 1ID)

Activity Number
Grade

Home Pointer

Next History Pointer

=
(4




units credit (i.e., hours or half hours depending on the value of a
unit) that are given for each contact hour of a specific type of
activity. There can be five types of activities such as lecture,
laboratory and independent study for which different vaiuzs per
contact hour are given.

Five different kinds of non-teaching duties can be modeled. Non-teach-
ing duties such as administration, research, student service, and pro-
fessional development can be specified by rank and based on a table of
values that are driver by the model. The table is referred to as the
NBASIS table. It holds values that are derived in the model as each
cost center is processed [Figure 2 1ists the variables carried in this
table]. Consequently, advising time of faculty could be a function of
the number of students affiliated with that cost center.

STAFF 04 inputs the academic support staff common to all cost centers.
The data includes the nime of the staff, the average salary per period,
office space required per individual and the number of contact hours

of availability per week. At the present time the STAFF 04 input is
not very useful because one cannot tie non-academic staff with the
activities.

STAFF 0% provides data on non-academic staff by cost center. Non-
academic staff can include graders, secretaries and student help. The
input specifies type of non-academic staff, average period salary,

office space and regression parameters to derive +he number of non-
academic staff. Again, regression coefficients can be used in con-
junction with the values that are stored as each cost center is processed.
Consequently, non-academic staff may depend on the academic staff at

a cost center or it may depend on the number of enrollees at a cost
center. '

XSTAFF 04 the initial inventory, the transition percentages, (how

many stay in the same rank and how many are promoted) the hiring code E
(can this rank be hired), maximum and minimums that can be hired, and 3
the distribution of facuity amorg ranks are all specified -on the XSTAFF 3
24 input. A1l inputs are by rank and cost center. i

Ve

XSTAFF 05 is used to supply policy parameters regarding optimization
and staff updaiing frequency. The following options are available.

1. Hinimize the number of staff, or minimize the total staff salaries.
2. Allocate staffing units to non-teaching duties, or allocate only

the excess staffing units to non-teaching duties, or ignore non-
teaching duties. ’ '

AR AR G R

3. Do normal staff transitions, or zero out previous fnventory of-
staff before each simulation period.

%

Staff update frequency is controlled by specifying the periods (Fall,
dinter, Spring) to update staff.

Q ‘ 7
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FIGURE 2
SIS TABLE

FUNCT 1IONAL BASIS FOR THE CALCULATION OF
INDIRECT RLSOURCES AT A COST CENTER

Description

Absolute - value 1.0

Affiliatcd students

Affiliatcd enrollees

Egprollce load

ngregar.-eraffiluted students
Aggregate atfiuax;.ed ecnrollces
Aggregate enrollee load

Nusber of academic staff

Number of academis support staff
Sumber of non-academic stuff

Total staff at the cost center
Aggrcgate number of academic staff
Aggregate number of academic support staff
Aggregate runber of non-academic scaff
Aggregate total staff

Number of affiliated programs
Aw"egar.e pumber of affiliated programs
Clagsroom space

L;bOracory space

Total space-

Aggregate classroom £pace

Aggregate lsboratory space

Aggregate total space

4z.

43.

45.

46.

&47.

49.

Description

Operating costs

Aggregate operating costs

Number of directly affiliated cost centers
Absolute - Value 0.1

Absolute - Value 0.01

Absolute - Valuve 10.0

Absolute - Value 100.0

Absolute - Value 1000.0

Total academic staff salaries

Total academic support staff salaries
Total non-academic staff salariez

Total full time academic staff hired
Total staff salaries

Aggregate academic staff salaries
Aggregate academic support staff salaries
Aggregate non-academic staff salaries

Aggregate total salaries

Affiliated studcnts in 100°s
Affiliated cnrollces in 100°'s

Enrollee load im 100°s

Agpregate affiliated students in 100's
Aggregate affiliated enrollces im 100°s
Aggregate cnrolluve load 1in l00's
Number of stations in a room

Nuaber of sjuare fecer in a room
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CREATING STAFF INPUTS

CREATING STAFF 01 AND XSTAFF O1

STAFF 01 would be generated through the use of a master skeleton file
that would contain rank code, rank name, weekly staffing units and
office space. Average salary would be obtained by scanning the current
quarter history file on instructor.

CREATING STAFF 02 AND XSTAFF 02

The activity history file would be scanned to obtain the number of hours
required on the average to teach an activity by type and by department.
This information can be used to %enerate the hours of faculty time per
contact hour used on the STAFF 0Z inputs.

CREATING STAFF 03 AND XSTAFF 03

The non-teaching activity history file would be scanned to obtain summary
data on the average hours spent per week by type of non-teaching activity.
Factors for administration could be generated by making adjustments for
the amount of staff assigned specifically to administrative tasks by
scanning the instructor file for assignments.

CREATING XSTAFF_04

This input would be generated by obtaining the initial inventory ‘rom
the instructor file. The hiring code, transition criteria and rank
distribution would be maintained on a skeleton file which can be
easily changed.

CREATING XSTAFF 0%

The XSTAFF 05 input to the model would come compiately from a skeleton
file that would be changed only when one wanted %o change staffing
optimization policy. '

STAFFING PROCESS IN CAMPUS

Initial inventory that comes in on XSTAFF 04 by rank is used to set

up the inventory of staffing units in a cost center. Transitions

(staff promotions and staff that leave) do not occur in the first
simulation period. Otherwise transitions occur for every period an
update of staff is required. When transitions occur, the percentage

put in SAME - (percentage that will stay in the same rank) on XSTAFF 04

is multiplied by the previous inventory to obtain the number of staff
that stay in that same rank. This number is multiplied by the promotion

R Y T TR A i v A L oS ave s e




Rercentage to obtain the number of people in that rank that go the next
igher rank. Finally the minimum hire parameter is added to the staff
at that rank to obtain the total staff by rank after transitions. In
summary:

TLRKSF(I) = (SFPVIV(I) * SAME(I)) + (SFPVIV(I + 1) * PROMOTE
(I + 1)) + MINHIR(I)

where
TLRKSF = Total Staff
SFPVIV = Previous Inventory
SAME = Percentage staying the same
PROMOTE = Percentage promoted
MINHIR = Minimum to hire
I = Rank

when no transitions take place, TLRKSF(I) = SFPVIV(I). In the first
simulation period TLRKSF(I) is set equal to the initial inventory that
came in on the XSTAFF 04 input.

The total staff by rank (TLRKSF(I)) is multiplied by the number of
staffing units each staff member is available per week in that cost
center to derive total staffing units by rank. The number of staffing
units of availability can vary by rank. The total staffing units are
summed over ranks 1 and 2 and put into a part time Supply { PARSUP).
Ranks 1 and 2 are assumed by the model to be part time. Total staffing
units summed over ranks 3-8 are put into full time supply (FULSUP).

A summary of the results of this entire process ijs shown in Figure 3.
Now that the supply of staffing units has been developed the model
begins to assess demand. The first demand the model considers is non-
teaching duties. If switch four (XSTAFF 05) has been set to "one"
(staff up to non-teaching duties) then the model processes the STAFF
anG XSTAFF 03 input (non-teaching duties). Five different non-teaching
duties can be specified. The non-teaching duties that were set up in
experimenting with the model are compatible with the structure of
categories used in_the experiment done under Project PRIME [See project
PRIME Report No.6.]. They are (1) Research and Scholarly Activity,

(2) Public Service, (3) Student Support, (4) Department and Institutional

Support and (5) Professional Development.

The model sums up the staffing units by type of non-teaching duty and
by rank, using the regression parameters and the values in the NBASIS
table. As an example, department and jnstitutional services may be
seventeen staffing units (half hour units) plus sixteen staffing units
per staff member in the department. If the department had nine staff,
the model would come up with a demand of 97 staffing units (46.5 hours)
per week for administrative functions. The seventeen units allow for

a department head who is quarter time, and an assumption is made that
all staff are available 99 staffing units per week. See Figure 4 for
an example of a cost center report showing the non-teaching duty demand.

10

R e




RPN USRS PSVRIPL SRS I Rk srmaaasert oy ya s

s 0Lt 8l 000429 002¢ st g ot 61 4 w101
Ly 162 6 000¢nt 00SY £ 0 3 £ ¥OSS340¥d 1SSV
9 chy ¢ 000442 0066 g 0 S S ¥0SS340ud ICSSY
0L P61 &6 00044% 000L e 0 2 e HUSSId0kd -
) . . N\ g
L€ B 1) 9€ 00044 02t € € ? € Tt oossy Wavay v
L2 2L 56 00042 voat 2 2 0 2 U 00SSy ONIHIYEL |
(s) s ($) >
LIND ONIJ4VIS 103L1WINNNIIY YAVE 30 ANYIVS ANVIVE  J4Y1S  34YLS NOILISAVHEL AMOLNIAM]
¥3d 16C)  SLING V101 SLINMG SAI24vAS  vicL  39vL3AY WL0L N3N yaLdv SNOIA3Yd WNTY
' AMOLNEANT
YNVY AG AYGINZ..NI J3V1S DIW30VIY
€ GClu3e AOILWIrnIS : NOTLINMISNI € M1IN Q21YITLd4v
0Ls6981 NO1SS3S ONTANPOIIV & INTnibvedC T
2°2 1eCe3b ¥RINID 1SC3 SSINISLE 40 HYi==NNIW 40 *AINM _ 200N 3030
. A ¥3IN3D 15CD
93200k 15 1800 9 [L6M 02 NYQ 4O NNY 3WIL 2078 .
AYOINIAN] _n_"_ 11S JIW2IVY
¢ auanbiy
O
&l

Aruitoxt provided by Eic:

E



T

i e et P . P R e ot - herpes? % o BT A G g

10

, : . \
00029 . oLt SQV0T 133¥1S 1V w04 1M¥L04
0002 Ok SLINM ONT4dylS $S30%3
000¢/¢ . - 089 . OV0T ALIAILIVaNON V)OS,
00048 9¢ 06 “Ivyanig 180ddns INZCLLS
0nuse 9¢ 09 “VE3N39 ¢073A30  AC¥e
000¢ 9¢ 09 Myyan3o 30TAB3S 017EMe .
000 g 9¢ 042 yu3InN39 HONVISIY Loy
QUOEY 9% 0e2 “yH3N39 NOTLVELSINInGY

QY07 ALIATLIV=NOA

- CL L LY T Y 1] - -8

£21 08t 000422 6 05 Qv0T ALIATIOV 12310 V101

9¢ 1) 000%¢ 9! L) IWIL=1704 £3uN1331

691 Sl 000¢€t 9¢ §22 _ AN L=10d 13331

6¢ 09 00049 €4 081 IWTL=18vd T 13wnLsI

(%) ($) () . _
HACK 1IVINGD Surce LINA ON° 44Y1S 0341003y CALTIALILOV <30 3eAl)

3¢ 1509 L1OVIAGD viCl 1509 1vicl ¥3d .S03  SLINN ONI1J4VLS Op3y XNVy QY07 ALIAILIV 133e1C

- - e e o D gy P G I e W N - . | R Emn OV Es 0800 un 00 SN UN NN 00 v BN on En S5 g B 00 @8 SR 00 0 N BN N I BN 00 n I B BB

24Y1S DIW3IOVZY 1SONCAY OVCT ALIATLOY=NOI + ALIATLIOV 103410 JC AMOOXNY3I¥E 0371V1i3Q

.

€ CCly3e NOILYIrYIS

NOTIOMMISNT €  Wilm Q3LVITL2dv
0L/6901 NOISY3S , ONTINPOOOY § INInlEved30 1
€02 JeCe3k ¥24N3D 15¢I 300N 13A37

H3INID 180
aQv07 ALIAILOV-NON G\ , LIALLOY LORIA 40 NMODIVIYE

p aanbiy

Aruitoxt provided by Eic:

E\.



11

The other options for non-teaching duties are to (1) -ignore non-teaching
duties altogether (Switch 4 = 3, XSTAFF 05), or distribute only the
excess staffing units to non-teaching duties after the allocation of
stgffing units to direct teaching activities (Switch 4 equals 2 on XSTAFF
05). :

The second demand consideration, depending on the policy chosen in
handling non-teaching duties, is the direct teaching duties. Contact
hours are passed to the staff module from the activity (lecture,
laboratory, independent study) and by type of staff requested such as
full time, part time or general where general means either full time
or part time. The staff module sums up the staffing units required
for direct teaching duties by multiplying staffing units credit [by
type of activity per contact hour (STAFF and XSTAFF 02)] by the number
of contact hours in that type of activity. '

Example:
Cost center "accounting” has a demand on activities that require

(a) 60 contact half hours of lecture 1 type activities for part
time staff (instructors or Grad assistants)

(b) 75 contact half hours of lecture 1 type activities for full
time staff (assistant professors, associite professors and
full professors) '

(c) 45 contact half hours of lecture 3 type activities for full
time staff

If lecture 1 type activities are given 3 hours of credit to staff each
contact hour and lecture 3 type activities are given 1 hour of credit
for staffing each contact hour, then the total direct activity load
generated in accounting would be: _ '

(a) 60 * 3 = 180 part time half hours

(b) 75 * 3 = 225 full time half hours

(c) 45 * 1 = 45 full time half hours
Total part time 180 half hours
Total full time 270 half hours
Total 450 half hours

See Figure 4 for an example of a cost center report showing this output.

At this point in the processing the staff module has accumulated both
the supply and the demand of staffing units at a cost center. If demand
is greater than supply, a hiring situation is assesses. -

13
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Hiring is controlled by a number of parameters. Hiring will not take
place if the hiring code is off (XSTAFF 04). Hiring at a specific

rank will not take place if the maximum number that can be hired in a
rank is reached for that rank. Hiring is also controlled by the

minimum and maximum percentages desired in a rank. The rank with the
greatest gap (minimum percent minus Actual percent) is. hired. Otherwise
a check is made to see whether one desires to minimize number of staff
or minimize total staff salaries (XSTAFF 05, Switch 3). If it is
desired to minimize total staff, the rank with the highest staffing !
units available per week that has room (i.e., actual percent distribution i
js below maximum percent specified) will be hired. If all ranks have {
the same availability of staffing units specified per staff, then the :
iowest rank is hired. If all ranks are equal or over the maximum per-

¢:nt, the rank with the smallest percent over the maximum is selected

for hiring.

If it is desired to minimize total staff salaries then the rank hired
is the one with the lowest cost per staffing unit where the actual
percent distribution in ranks is less than the maximum specified.

Restraints on hiring force the model into considering other alternatives.
If the model cannot hire full time (ranks 3-8), it will try to hire

part time (ranks 1-2). If the model js restrained so that it cannot
meet demand at all, then the excess demand is distributed to the supply
rank by rank, weighted by the available staffing units per staff in

e?ch rank as a percentage of the mirimum available staff units across

all ranks.

After al; demand is assessed, the staffing module goes on to calculate
tota] salaries by rank, costs per staffing unit by rank, cost of non-

teaching duties, cost of excess staffing units, cost of teaching duties
by type of activity and total cost of teaching and non-teaching duties.
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